Background: There are controversies regarding the importance and timing of spinal cord decompression following trauma. Documented evidence shows that early decompression in the setting of acute spinal cord injury (SCI) improves neurologic outcomes. Our objective was to evaluate the outcome of posttraumatic spinal cord decompression with or without spinal stabilization in our region. Methodology: We performed a cross-sectional study on adult patients who presented with acute spinal cord compression of traumatic etiology within a 2-year period. The primary outcome was change in Frankel's grading 6 months after surgery. Secondary outcomes were complication rates and mortality. Results: A total of 35 patients made up of 24 (68.6%) males and 11 (31.4%) females were recruited into the study. The spectrum of injuries included cervical 27 (77.1%), thoracic 7 (20.0%), and lumbar vertebrae 1 (2.9%). The outcome as measured by Frankel's grade at 6 months after surgery showed improvement in 9 (25.7%) patients following intervention. All patients who presented with Frankel's Grade C and D improved to Grade E while none of those who presented with Frankel's Grade E deteriorated. The common complications of spine decompression and fixation in this series were surgical site infections (11.4%) and chest infections (11.4%), especially in high cervical injury. Conclusion: Spinal cord decompression with spinal stabilization enhances the rehabilitation of patients with unstable spine and completes spinal cord injuries. Our experience shows improvement in neurological function in patients with spinal cord decompression despite the challenges of instrumentation in Sub-Saharan Africa.
Introduction
A cute spinal cord compression (SCC) is usually associated with significant myelopathic sequelae regardless of the causative factors. The severity of neurologic deficit depends on the degree of compression as well as the duration of spinal cord injury (SCI). Cord compression with paraplegia or quadriplegia has enormous socioeconomic and emotional consequences. [1, 2] Regardless of the etiology of SCC, the general principle is early decompression, and prognosis is noted to be better when decompression is done as early as possible in acute spinal injury. Studies have documented significant improved outcome when spinal cord injured rehabilitation. Hence, decompression and stabilization enhance care. [6, 7] There are different methods of decompression which could be in form of laminectomy or corpectomy. Decompression could also be as a single entity or in combination with stabilization. The decision on what to do depends on presentation, etiology, and findings on computed tomography and magnetic resonance imaging (MRI) scan of patients with SCC.
This study aims to document the experience of spinal cord decompression with or without spinal stabilization in our region with emphasis on outcome based on changes in Frankel's grading 6 months after surgery as well as complication rates and mortality.
Methodology
A prospective cross-sectional study was done on patients who presented with acute SCC of traumatic etiology. All patients who had spine injury and cord decompression surgery within a 2-year period were included in this study. Inclusion criteria were adult patients with cord compression who were operated on. The details of the patients were recorded at presentation, and subsequently, other details were retrieved from the case notes. Children and patients with multiple injuries as well as those with cardiovascular instability were excluded from the study.
A full demographic data were recorded at presentation. Etiology and clinical examination were documented, and details of the surgery were recorded. Neurology of patients, especially the motor functions, was recorded using the Frankel's grading both preoperatively and at 6 months after surgery on follow-up. All the patients were followed up for a minimum of 6 months. Complication of the surgery and mortality was noted. The outcome measure primarily was changes in Frankel's grading. Complication and mortality were secondary outcomes.
Data obtained was divided into preoperative, operative, and postoperative patient details. Mean and standard deviation were computed for continuous variables while the frequency was generated for categorical variables. Data were analyzed using SPSS Version 20.0 (IBM Corp, Armonk, NY) statistical software. The analyzed data are presented as frequency tables.
Ethical approval was obtained from the appropriate authority. Confidentiality of the patient's information in the medical records was ensured as names were not required for this study.
Results
A total of 35 patients met the inclusion criteria and were recruited into the study. General patient characteristics are summarized in [ Table 1 ]. There were 24 (68.6%) males and 11 (31.4%) females with a male female ratio of 2.2:1. The mean age was 38.6 (±13.3) years. Median age was 35 years, and the modal age was 28 years.
Cervical, thoracic, and lumbar spines were the areas involved. The most frequently injured cord region was the cervical spine (77.1%).
Various surgical procedures were carried out to decompress the cord at different levels. These included simple laminectomy (11.4%), laminectomy with lateral mass fixation (17.1%) in cervical region, laminectomy with pedicle screws and rods in thoracic and thoracolumbar region (22.9%), anterior cervical discectomy and fusion (ACDF) (22.9%) and combination of ACDF with lateral mass fixation (360° fixation) (25.7%) [ Figure 1 ].
A summary of the changes in Frankel grade is presented in [ Table 2 ]. The outcome as measured by Frankel's grade at 6 months after surgery showed 9 (25.7%) patients had improved Frankel's grade following surgical intervention. Of the patients who presented with Frankel's Grade A, there was no improvement in 14 (82.4%) patients while 3 (17.7%) patients died. Of those who presented with Frankel's Grade B, 12.5% improved to Grade C, 12.5% to Grade D, and 37.5% to Grade E. One patient (12.5%) remained unchanged in Frankel grading while 2 (25.0%) patients died. Mortalities were only seen in the cervical spine group, and they were five in all (14.3%). There were no mortalities in the thoracic and lumbar group.
All patients who presented with Frankel's Grade C and D improved to Grade E while none of those who presented with Frankel's Grade E deteriorated. Fifteen (51.7%) of the patients with Frankel's at presentation below Grade E had no changes in Frankel grading preoperative and 6 months after surgery, while 5 (17.2%) of them died [ Table 3 ].
The common complications of spine surgery in this series include surgical site infections (11.4%) and chest infections (11.4%) while other complications include septicemia (8.6%) and cerebrospinal fluid leak (2.9%).
There was no deterioration of the motor functions after the surgery in any of the patients. Laminectomy and combination of ACDF with lateral mass fixation had the lowest postoperative complication [ Table 4 ]. Five patients died soon after the surgery in the study given a mortality rate of 14.3%.
Discussion
Acute SCC in the cervical and thoracic spine region usually result from high-impact injuries such as road traffic accident or fall from height. [8, 9] Common causes of cord compression include trauma, degenerative diseases, infective diseases, and spinal tumor, especially metastatic lesions. [10] The most common of the causes is trauma as documented by Hua et al. [9] Spinal cord is an extension of hindbrain into the spinal canal and spans from C1 to L1/L2 where it terminates as the conus medullaris, compression is therefore possible in its course through the cervical and thoracic spine including the termination at L1/L2.
Operative techniques utilized in decompression were dependent on the spinal level of injury or compression, the severity, and the available surgical expertise. In the cervical region, the options were ACDF, posterior decompression with or without lateral mass screw stabilization as well as a combination of anterior and posterior decompression and instrumentation. The combination of ACDF and posterior fixation is also called 360° fixation and may be useful for the treatment of other cervical spine pathologies. [11] Thoracic and lumbar surgeries were limited to posterior approach as the instrumentation for anterior decompression and stabilization of both thoracic and lumbar regions were not available in the center [ Figure 1a -c]. Other possible approaches that have been documented include transforaminal decompression and interbody fusion using minimally invasive techniques. [12] The degree and duration of compression of the cord before surgical intervention determines the outcome of decompression. Therefore, the aim of the surgeon is to relieve cord compression as early as possible and stabilize the spine to protect the cord. In trauma setting, there is evidence to suggest that outcome is better when spinal decompression is done within 48 h. [5, 13] Patients presenting to our center were operated within 48 h of presentation (not necessarily 48 h of injury) except patients that were not stable clinically for such surgery. Patients with mechanism of injury indication high impact injury without neurological deficit other than pain had MRI done to rule out spine injury. Such patients with cord compression or ligamentous injury but without significant neurologic deficit were offered early decompression with or without stabilization as necessary.
In different studies of cervical spine injury, the importance of early decompression and stabilization is demonstrated by the improved clinical outcome and no deterioration of neurology. [3] There were 9 (31.0%) cases of improved neurology in this series, and no patient had deterioration in Frankel grading postsurgery. The improvement was from one point to three points [ Table 3 ]. In contrast, Liu et al. postulated that late surgery has better outcome because of increased mortality rate seen in early surgery in their series. [14] Literature search revealed that few people agree with this opinion. It is impossible to conclude the outcome from our study because most patients presented well beyond 48 h after the incidents, and the outcome of decompression is best when it is done within the first 48 h of injury. The reason for this is due to few neurosurgical centers that have facilities for spine surgery in our subregion. There are reports that showed improved clinical outcome even when decompression is done >72 h after injury. [4, 15] Therefore, surgery is indicated in acute spine injury at presentation. [16, 17] In unstable spinal injuries, decompression is as important as stabilization to ensure the cord is no longer at risk of further injury. Nnadi and Bankole in a study had documented good neurologic improvement from conservative management of acute spine injury. [18] This is in contrast to other studies elsewhere. Of course, where the expertise and facilities are not available for surgical intervention, the carers are left with the conservative option but this should not be the standard of care as evidenced in our study which showed some improvement in outcome after surgical decompression in acute settings. There were, however, more patients with improved outcome in cervical injuries than thoracic [ Table 3 ].
That surgery is needed in unstable spine injury is not in doubt. [19, 20] The patient may not have any improvement in neurology afterwards, but rehabilitation is easier with a stable spine construct. [21] This was the case in this study. The option of bed rest in conservative management for about 6 weeks predisposes patients to complications such as deep vein thrombosis, pressure ulcers, infections and possibly death from any of the mentioned complications. [22] Such complications are not as frequent when spines are stabilized early, and patients encouraged to mobilize on wheel chair as appropriate with earlier hospital discharge and better rehabilitation. [1, 21] These advantages were lacking as evidenced by the outcome of conservative management of Nnadi and Bankole. [18] [Downloaded free from http://www.njcponline.com on Wednesday, January 24, 2018, IP: 156.155.7.41] The neurology in acute SCI is classified using the Frankel's classification of neurological deficits. [23] Frankel grading in this study varied widely with etiology of cord compression. Cord compressions from trauma are classified as complete or incomplete. Complete cord injury corresponds to Frankel's Grade A while incomplete could be from Grade B to Grade D. The concept of spinal shock is worth noting. This highlights the controversy of the patients initially classified as complete but to be later recategorized as incomplete on recovery from the spinal shock. Seventeen patients (22.9%) in this series presented with Frankel's Grade A of SCI.
It is challenging to differentiate between mortalities attributable to surgical intervention as complication and outcome from the disease process, especially in traumatic high cervical spine injury. Higher cervical level injuries are associated with muscle spasms and respiratory distress, which could result in the patient being dependent on respiratory supports. Such patients after surgery may maintain the preoperative neurology or deteriorate to the point of death from the complications of respiratory distress. [22] In a study comparing outcome of late and early surgery, there were indications that mortality is higher in patients operated early as against those operated late in traumatic cervical injury. [14] This observation is possible in a setting where the severe cervical injuries with high mortality might have died leaving the relatively low risk injuries by "natural selection." In this study, 5 (14.3%) patients died after the surgery. They were all in the cervical spine group and died of respiratory failure. Our practice is to give patients with cord injury the best chance possible. We have Intensive Care Unit support, and therefore, we decompress the cord and stabilize the spine as soon as possible while we continue to resuscitate the patients. Many other studies supports that neurology improves with early decompression. [3, 15] There are challenges to accessing appropriate health care in a resource poor country. In addition to this challenge is the lack of instrumentations and expertise. Despite the challenges, spine decompression can and should be done when indicated and where manpower is available. The chances of recovery from cord compression are better when cord decompression is done regardless of the etiological factors.
Conclusion
Spine stabilization in addition to cord decompression enhances the rehabilitation of unstable and complete spine injuries. Our experience shows acceptable improvement in neurological function in patients with spinal cord decompression despite the challenges of instrumentation in Sub-Saharan Africa. Larger series with longer follow-up period are necessary in our subregion to conclusively justify the benefits of cord decompression.
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